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(54) Title: CLEANING PROCESS 
(57) Abstract 

The present invention relates 
to a method and apparatus for 
the hydration and cleaning of 
hydrophillic moulded products, 
such as contact lenses (10), 
moulded between two mould 
portions (4, 12), with hydration 
fluid and the removal of the 
hydration fluid. The mthod 
comprises the steps of: providing 
a moulded product (10) held in 
between the mould surfaces (6, 14) 
of the two mould portions (4, 12); 
separating the two mould portions 
(4, 12) so that the product (10) is 
held on the mould surface (6, 14) 
of one of the two mould portions 
(4, 12); providing a support tray (1) 
formed and arranged for supporting 
two mould portions in spaced 
apart opposed proximity relative 
to each other so as to captively 
contain a product (10) in a product 
holding space (16a) defined by the 
mould portions so that the mould 
portions and support tray (1) define 
fluid passages therebetween for 
substantially unobstructed flow of 
fluid through the product holding 

space (16). Hydration fluid is introduced into the product holding (16) so as to hydrate the moulded product (10), the hydrated product 
being captively retained in said product holding space (16). Cleaning fluid (2) is introducted into the product holding space (16) so as to 
substantially flush the product holding space (16) and the moulded product (10) of hydration fluid and any contaminants contained therein. 
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CLEANING PROCESS 
The present invention relates to a method and apparatus for 
the hydration and cleaning of hydrophillic moulded products 
such as contact lenses but not exclusively. 


5 Cast moulding is a known method for the production of 
contact lenses. During the conventional process of cast 
moulding of a lens product, the product requires to be 
handled and transferred between a number of different 
containers as it undergoes moulding, inspection, power 

10 measurement; washing/extraction; hydration and transfer to 
the final packaging. Such methods carry a very high risk of 
damage to the lens product associated with the repeated 
handling. United Kingdom Patent numbers GB 222 6272B, GB 
2237240B and GB 2237241B (all in the name of the British 

15 Technology Group Ltd.) disclose a method of contact lens 

cast moulding and packaging in which these operations can be 
carried out in part of the mould which is also used as a 
feain component of the final packaging. 

The processes and methods disclosed in the abovementioned 
2 0 publications whilst reducing at least some of the 

abovementioned difficulties of conventional cast moulding, 
also have their own disadvantages. In particular the lens 
product requires to be retained on one specific mould 
surface, i.e. the male or female surface, and the mould must 

2 5 be designed in such a way as to bias the retention forces in- 

favour of the desired mould surface e.g. by applying 
different surface finishes to each mould surface or by 
selective flame polishing so as to impart surface energy 
differences to the respective mould surfaces. Product or 

3 0 process requirements may be such that such features cannot 

be incorporated or controlled. Moreover processes such as 
flame polishing can be expensive and in any event there can 
be no guarantee that the lens product will be retained with 
absolute certainty on the required surface for hydration and 
35 further processing. Indeed hydrating a lens held on a flame 
polished mould surface can take 1 to 3 hours compared to 15 
to 25 minutes if the mould surface is not flame polished. 
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Furthermore the mould portions in which the lens product is 
retained are generally too small to contain sufficient 
volumes of hydration and washing/extraction fluids to 
complete these processing steps. Any attempt to compensate 
5 for this would require comparatively large and therefore 
expensive moulds. The use of small mould portions requires 
hydration and washing/ extraction to be undertaken by 
repeated filling and emptying of the mould piece but this 
can be time consuming, expensive and difficult to control 
10 particularly where very high production volumes are 
required . 

Developments in the marketing and use of soft contact lens 
products means that users no longer wish to have the 
inconvenience of caring for their contact lenses and thus 

15 there is a move away from medium use wear lenses to 

disposable one-day single use lens products. In order to 
achieve the very low unit cost required for these lenses, 
processes which are normally cost effective for conventional 
extended wear lenses become significantly less cost 

20 effective for one-day wear lenses. For such one-day single 
use disposable lenses it is desirable to use high water 
content materials such as for example polymerized 
vinylpyrrolidone which typically has a water content of 
approximately 73%. Nevertheless there could also be used 

25 medium water content hydrophillic materials such as 

polymerized HEMA (hydroxyethylmethacrylate) having a water 
content of approximately 38%. 

It has been found though that after in-situ hydration of 
lenses, made from certain materials, unpolymerised monomers, 

30 which may be deleterious to a user's eye, can leach out of 
the hydrated lens and thus it is desirable to remove the 
fluid of hydration and to wash vigorously the lens and 
replace the hydration fluid with for example a saline 
solution. Conventional lens cleaning processes use very 

35 large volumes of water (e.g. up to 8 litres per lens) or 
other suitable cleaning liquids to clean a lens and a 
significant disadvantage of the method disclosed in GB 
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2226272B is that the relatively small size of the lens 
packaging (mould portion) means that it may not be possible 
to remove, to a sufficient degree, any unpolymerised 
monomers or other contaminants on the lens product; in 
contact with the lens packaging; or in the packaging 
solution, without removing the lens from the mould and 
immersing it in a large body of cleaning fluid. GB 2226272B 
also discloses introducing a saline hydrating solution 
through a port in the mould and exhausting the hydrating 
solution though another port while the mould is tilted. 
This arrangement on the one hand though is not suitable to 
give the required degree of flushing and intensive cleaning 
of the hydration fluid because the ports can become blocked 
with excess lens polymer (as a result of polymerisation of 
any monomer that may have been introduced thereinto) and on 
the other hand the requirement to individually or "batch 11 
process lenses is simply not practicable for very large 
continuous process production volumes e.g* 100,000 plus 
lenses per day. Also the cavity profile of the mould can 
allow for the presence of air pockets or air bubbles which 
restrict or prevent hydration. 

It is an object of the presenr invention to avoid or 
minimise one or more of the foregoing disadvantages. 

The present invention provides a method for the hydration 
and cleaning of hydrophillic moulded products, such as 
contact lenses, moulded between at least two mould portions, 
with hydration fluid and the removal of said hydration fluid 
therefrom which method comprises the steps of; — providing 
a moulded product held in between the mould surfaces of said 
at least two mould portions; 

separating said at least two mould portions so that said 
product is held on the mould surface of one of said at least 
two mould portions; 

providing support means formed and arranged for 
supporting said at least two mould portions in spaced apart 
opposed proximity relative to each other so as to captively 
contain a said product in a product holding space defined 
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therebetween and to define a fluid passage means 
therebetween for substantially unobstructed flow of fluid 
through said product holding space; 

- introducing hydration fluid into said product holding 
5 space so as to hydrate said moulded product, the hydrated 
product being captively retained in said product holding 
space; and 

introducing cleaning fluid into said product holding 
space so as to substantially flush said product holding 
10 space and said moulded product of said hydration fluid and 
any contanimants contained therein. 

Thus with a method according to the present invention 
contact lenses and other such moulded products may be 
hydrated and intensively cleaned without the need for 
15 handling of the individual products thereby substantially 
avoiding the risk of damage thereto, whilst also permitting 
the use of one of the mould portions to form at least part 
of the packaging for the product. 

Generally moulding is carried out using two mould portions, 
a first mould portion having a male mould surface and a 
second mould portion having a female r.ould surface. 

Preferably said steps of introducing hydration fluid and 
then introducing cleaning fluid are performed 
simultaneously, said hydration fluid being also said 
25 cleaning fluid. Said hydration/cleaning fluid may be a 
saline solution though preferably is tap-water or purified 
tap-water. 

Preferably, each of said mould portions has a base on which 
the respective mould surface is formed and an annular wall 

30 extending away from the base, the annular walls of the first 
and second mould portions being formed and arranged to 
engage each other as a sliding fit whereby the two mould 
portions may be moved as a piston and cylinder device to 
open and close the mould. The annular wall of each of said 

3 5 first and second mould portions is formed with a flange 
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portion at its upper end, each said flange being formed and 
arranged for engagement with said support means for support 
of the respective mould portions* Desirably the flange on 
the first mould portion having said male mould surface is 
5 formed and arranged to be sealed over by a sealing cover. 

Preferably, the male mould surface is formed on the base of 
said first mould portion spaced inwardly from the annular 
wall of the first mould part so as to provide a trough 
within the annular wall surrounding said male mould surface 
0 whereby the sealing cover may be sealed onto said flange 
after formation, hydration and cleaning of the lens so that 
the lens is supported on the male mould surface below said 
cover . 

Conveniently the method of moulding said moulded product 
5 held in between said mould surfaces is a method as disclosed 
in United Kingdom Patent No. GB 2226272B in the name of the 
British Technology Group Ltd. 

Preferably said method according to the present invention 
includes an additional step, following separation of said at 
least two mould portions, of removing any flashing between 
said mould portions, prior to supporting said mould portions 
on said support means. 

In practice it has been found that a said moulded product in 
the form of a contact lens hydrated according to the method 

5 of the invention almost invariably hydrates from the female 
mould portion towards the male mould portion. Thus it is 
possible instead of supporting the respective male and 
female mould portions so as to hydrate from the female 
portion onto the male mould surface and then to package the 

0 hydrated and cleansed moulded product in the male mould 
portion, to support the female mould portions on top of the 
other female mould portions and to hydrate a moulded product 
e.g. a contact lens from the female mould surface onto the 
back of another female mould portion and then to package the 

5 hydrated and cleansed moulded product in the female mould 
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portion according to the packaging process described in UK 
Patent Application No GB 2237241A. The use of the female 
mould portion for packaging purposes is preferred because it 
allows for significantly improved packaging density to be 
5 achieved on the support means and in the final packaged 
product. 

In another aspect, the present invention provides a mould 
support means for use in a method as hereinbefore described, 
which mould support means comprises at least one support 

0 member formed and arranged for supporting at least two mould 
portions, in spaced apart opposed proximity relative to each 
other so as to captively contain a moulded product in a 
product holding space defined between said mould portions so 
supported. Preferably said annular walls of said first and 

5 second mould portions are substantially in register with 
each other in said spaced apart opposed proximity relative 
to each other. The spacing apart of the mould portions will 
depend on inter alia the size and shape of the moulded 
product captively contained therein, though generally said 
spacing apart of the first and second mould portions as 
measured from the underside of the base of a second mould 
portion to the top surface or flange portion of the first 
mould portion may be such as to define a substantially 
unobstructed flow passage between the mould portions of the 

5 order of 0.25mm to 10mm desirably 1mm to 5mm, though of 
course larger spacings may be used for larger products. 
Preferably for use with contact lenses the mould portions 
are spaced apart by a space of at least 0.25mm desirably 
0.5mm. Alternatively where at least the base of the second 

0 mould portion is of a smaller diameter than at least the top 
end of the first mould portion or are for example 
f rustoconical and thus spaced apart therefrom, the underside 
of the base of said second mould portion may be co-planar 
with said top surface or flange portion on said first mould 

5 portion such that the gap therebetween defines a fluid 
passage means for substantially unobstructed flow of fluid 
through said product holding space. 
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As the first: and second mould portions are preferably 
circular, said support member is preferably in the form of a 
tray having a plurality of spaced apart apertures formed and 
arranged for receiving a plurality of sets of said mould 
5 portions. From 10 to 20 sets of mould portions, desirably 
about 15 sets of mould portions, may conveniently be 
supported by a single support member. 

Advantageously a plurality of said support members are used 
for supporting a multiplicity of sets of moulds, 

10 conveniently from 500 to 1500, for example about 1000 mould 
sets and lenses contained therein, said support members 
being formed and arranged so as to be stackable one on top 
of another and in side-by-side arrangement within a support 
cage so as to facilitate the handling of said mutliplicity 

15 of mould sets and lenses. Said plurality of support members 
are also desirably formed and arranged so that when loaded 
with said sets of mould portions in said support cage, they 
define a plurality of substantially unobstructed fluid 
passage means between and around said mould portions and 

20 said support means « A particular advantage of the foregoing 
arrangement is that a multiplicity of lens products may be 
retained in between the mould portions regardless of the 
orientation of the support cage, the support members and the 
mould portions. Further advantageously the foregoing 

25 arrangement facilitates the immersion of a multiplicity of 
products into a body of hydration fluid and thereafter into 
a body of cleaning fluid and for said support cage to be 
rotated and displaced in any desired direction in said body 
of fluid so as to remove and substantially eliminate any 

3 0 pockets of air or air bubbles contained in said product 
holding spaces which may interfere with the hydration or 
cleaning process. 

Preferably the upper surface of a said support member is 
substantially planar whilst the underside surface of 
35 advantageously has a castellated surface arrangement which 
when placed on the upper surface of another said support 
member defines a plurality of fluid conduits formed and 
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arranged to allow a substantially unobstructed flow of fluid 
into the product holding spaces defined between opposed 
mould portions supported therein. Preferably the surface 
contact area between said upper surface of a support member 
5 and the underside surface of a second support member 

supported thereon is restricted to for example 70% of the 
surface area of the upper surface so as to facilitate the 
separation of support members which might otherwise be 
impeded due to the effects of surface tension making the 

10 support members "stick" together. Desirably though the 
areas of surface contact between said mould portions and 
said support member are formed and arranged so as to hold 
the mould portions to the support member for handling 
purposes but also to allow the mould portions to be readily 

15 separable from the support member for lens production 
purposes. 

There may also be provided a base support means for 
supporting the first lowest level of mould portions in a 
stack of support members. In order to prevent said lower 

20 male mould portions lifting away from a support surface as 
the female mould portions in spaced apart opposed proximity 
thereto are removed, said base support means may be formed 
and arranged for holding said male mould portions thereto 
for example in elongate slotted tracks. For manufacturing 

25 purposes it is desirable to have all the support members 
identical. Alternatively though there may be provided a 
support surface having a vacuum box thereunder to prevent 
said male mould portions lifting off the support surface. 

It will be appreciated that the present invention is not 
3 0 restricted to the production of contact lens and may be 

applicable to the production of other hydrophillic products. 

Further preferred features and advantages of the present 
invention will appear from the following detailed 
description given by way of example of a preferred 
3 5 embodiment illustrated with reference to the accompanying 
drawings in which: -Fig. 1 is a detail cross sectional view 
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of a stack of support members supporting mould portions, for 
use in accordance with the present invention; 
Fig. 2 is an underside plan view of a support member for use 
in Fig. 1; 

5 Fig. 3 is a side view of the support member shown in Fig. 2; 
Fig. 4 is a side view of a stack of support members arranged 
in a cage for use in accordance with the present invention; 
Fig. 5 is a side view of a second embodiment of the cage 
shown in Fig. 4; and 
10 Fig. 6 is a detailed side view showing the arrangement of 
support members in a cage. 

A stack of support members in the form of small pallets, as 
shown in Fig. 1 and generally indicated by reference number 
1, is formed by stacking several support pallets one on top 
15 of each other in a body of cleansing liquid 2. The base 
support pallet la supports in an aperture 8 a male mould 
portion 4 having a male mould surface 6 on which sits an 
hydrated contact lens 10. On top on the base support a 
second support pallet lb supports a female mould portion 12 
having a female mould surface 14. 

The second support pallet lb is arranged with the base 
support bracket la for supporting the male mould portion 4 
in spaced apart opposed proximity to the female mould 
portion 12 so as to captively contain the hydrated contact 

2 5 lens 10 in a product holding cavity 16 defined between the 

mould portions 4 r 12. 

The male 4 and female 12 mould portion are spaced apart 
sufficiently for cleansing liquid 2 and shown by enlarged 
arrows to pass through apertures 18 in the support pallets 1 

3 0 into the product holding cavity 16 and thus to displace and 

flush out any fluid of hydration and any contaminant which 
may have leached into the hydration fluid. 

A third support pallet lc supports a second male mould 
portion 4a and a fourth support pallet 1£ supports a second 
3 5 female mould portion 12a in spaced apart opposed proximity 
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to the second male portion 4a so as to captively contain a 
second hydrated contact lens 10a in a second product holding 
cavity 16a defined between the mould portion 4a, 12a. 

A fifth support pallet le holds the second female portion 
5 12a in spaced apart proximity relative to the second male 
portion 4a. Each of the generally annular mould portions 4, 
12, has a flange 19 at its upper end for engagement between 
the plane and castellated surfaces of two stacked pallets. 
The aperture 8 in the pallets 1 a, b, c, d, e has a relief 
10 chamfer 17 to allow the mould flanges to sit flush with the 
surface of the pallet 1 and to prevent the mould portions 
'•sticking 11 in the aperture. 

Fig. 2 shows in more detail the castellated underside 20a of 
a support pallet .1 and the channels 22 in the underside 
15 which when stacked on top of the plain surface 23 of another 
support pallet 1 define apertures or conduits 18 through 
which substantial volumes of cleansing liquid may pass more 
or less uninterrupted so as to cleanse and flush the contact 
lens 10 products. The underside 20a of the support pallet 
(see also the side view in Fig. 3) is castellated between 
the apertures 8 for holding the mould portions 4, 12, and so 
as to prevent two adjacent pallets sticking together due to 
the effects of surface tension in the hydration/cleansing 
fluid. 

25 As shown in Fig. 4 it is possible to assemble several 

pallets 1 into a support cage 20 which may contain up to one 
thousand or more contact lens products each contained in its 
own set of mould portions. It will be appreciated therefore 
that very large numbers of lenses may be first hydrated by 

3 0 immersion in tank of hydration fluid and then transferred to 
and immersed into a tank 24 of cleaning fluid. Alternatively 
the support case and the lens products may be subjected to a 
continuous and simultaneous hydration and cleaning process 
whereby water is pumped through the tank containing the lens 

3 5 so as to hydrate the lenses and to clean them in a single 
continuous process. By rotating and translating the cage 20 
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any air in the mould portions or between the pallets may be 
simply and effectively expelled. 

Fig. 5 shows a second embodiment of support cage, indicated 
by like reference number 20, immersed in a tank 24 of 
5 hydrating/cleaning fluid 2. In more detail and with 

reference to Fig. 6 the support pallets 1 are stacked one on 
top of each other in stacks 26 spaced apart by dividers 28 
between the adjacent stacks 26. At the top portion 3 0 of 
each divider 28 are a number of slots 31 into which a 

10 retaining plate 32 is fitted so as to hold the stack 26 of 
pallets 1 together* The cage 20 is provided with support 
straps 34 on its rear side 36 to retain the stack 26 
together so that when the cage 20 is immersed into the tank 
of hydrating/cleansing fluid 2 on its rear side 36, all the 

15 pallets 1 are retained. The arrangement of the pallets 
allows for the spaced apart male and female mould portions 
4 , 12 and the hydrated lens contained inside to be immersed 
Tnto the hydrating/cleansing liquid 2 on their side and 
allows for any air bubbles to escape and for the 
hydrating/cleansing fluid 2 to penetrate into all the 
apertures 8 between the male and female mould portions 
without the requirement to rotate and translate the cage as 
with the embodiment in Fig. 4. 

It will further be appreciated that by handling the lens 
2 5 products in a single discrete cage the lenses may be 

subjected to other processes such as treatment with high 
temperature fluid or specific chemical treatments or for 
autoclaving and sterilization. Moreover by having a single 
discrete cage holding large numbers of lens products the 
30 possibility of mass production using "continuous process" 
manufacturing techniques using automation is facilitated. 
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CLAIMS 

1. A method for the hydration and cleaning of hydrophillic 
moulded products, such as contact lenses (10), moulded 
between at least two mould portions (4,12), with hydration 

5 fluid and the removal of said hydration fluid therefrom 
which method comprises the steps of:- 

- providing a moulded product (10) held in between the 
mould surfaces (6,14) of said at least two mould portions 
(4,12) ; 

10 - separating said at least two mould portions (4,12) so that 
said product (10) is held on the mould surface (6,14) of one 
of said at least two mould portions (4,12); 

- providing support means (1) formed and arranged for 
supporting said at least two mould portions in spaced apart 

15 opposed proximity relative to each other so as to captively 
contain a said product (10) in a product holding space (16) 
defined therebetween and to define a fluid passage means 
therebetween for substantially unobstructed flow of fluid 
through said product holding space (16) ; 

2 0 - introducing hydration fluid into said product holding 
space (16) so as to hydrate said moulded product (10), the 
hydrated product (10) being captively retained in said 
product holding space (16) ; and 

- introducing cleaning fluid (2) into said product holding 

2 5 space (16) so as to substantially flush said product holding 
space (16) and said moulded product (10) of said hydration 
fluid and any contaminants contained therein . 

2. A method according to claim 1 which includes an 
additional step, following separation of said at least two 

30 mould portions (4,12), of removing any flashing between said 
mould portions, prior to supporting said mould portions 
(4,12) on said support means (1). 

3. A method according to claim 1 or claim 2 wherein said 
steps of introducing hydration fluid and introducing 

35 cleaning fluid (2) are performed simultaneously, said 
cleaning fluid (2) being said hydration fluid (2). 
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4. A method according to any one of claims 1 to 3 wherein 
said moulded product (10) is held between a first mould 
portion of said at least two mould portions (4,12) having a 
male mould surface (6) and a second mould portion having a 

5 female mould surface (14). 

5. A method according to any one of claims 1 to 3 wherein 
said moulded product is held between two mould portions each 
having a female mould surface. 

6. A method according to any one of claims 1 to 5 wherein 
10 said step of providing support means includes the step of 

providing a flange portion (19) at the upper end of each 
said first and second mould portions (4,12), said flange 
portion (19) being formed and arranged for engagement with 
said support means (1) for support of the respective mould 
15 portions. 

l\ A method according to any one of claims 1 to 6 which 
includes the additional step, following providing support 
means (1) , of supporting a plurality of said support means 
(1) for supporting a multiplicity of said at least two mould 
20 portions (4,12) in a support structure (20), prior to 

introducing hydration/cleaning fluid (2) into said product 
holding spaces (16). 

8. A mould support means (1) for use in the method according 
to any one of the preceding claims which mould support means 

25 (1) comprises at least one support member formed and 

arranged for supporting at least two mould portions (4,12) 
in spaced apart opposed proximity relative to each other so 
as to captively contain a moulded product (10) in a product 
holding space (16) defined between said mould portions 

30 (4,12) so supported. 

9. A support means according to claim 8 wherein said spacing 
apart of said at least two mould portions as measured from 
the underside of the base of a second mould portion (12) to 
the top surface or flange portion of a first mould portion 
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(4) does not exceed 1mm. 

10. A support means according to claim 8 or claim 9 wherein 
said support member (1) is in the form of a tray having a 
plurality of spaced apart apertures (8) formed and arranged 

5 for receiving a corresponding plurality of said mould 
portions (4,12). 

11. A support means according to any one of claims 8 to 10 
wherein said support members (1) are formed and arranged so 
as to be stackable one on top of another and in side-by-side 

10 arrangement within a support structure (20) . 

12. A support means according to any one of claims 8 to 10 
wherein said support member (1) has a substantially planar 
upper surface (23) and a castellated underside (20a) surface 
formed and arranged such that when a first support member 

15 (la) is placed on the upper surface (23) of a second support 
member (lb) there is defined therebetween a plurality of 
fluid conduits (22) formed and arranged to allow a 
substantially unobstructed flow of fluid (2) into product 
holding spaces (16) defined between opposed mould portions 

-0 (4,12) supported thereby. 

13. A support means according to claim 12 wherein said 
castellated underside (20a) surface of one support member 
has a contact area with the upper substantially planar 
surface of another support member (lb) not exceeding 70% of 

25 the total surface area of said planar surface (23) thereof. 

14. A support means according to any one of claims 10 to 13 
wherein said apertures (8) have a relief chamfer (17) on the 
upper surface (23) of said support member. 
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